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Over the past few decades, various types of software development methods have evolved 
and implemented in the software industries. Each method has its own strengths and weak-
nesses as distinguished from another. Agile software development (ASD) has emerged as 
a major evolutionary step in the software development process. There is a general classifi-
cation in the software development process. Process-wise software development is con-
sidered to follow either a heavyweight method or a lightweight method. Agile software de-
velopment (ASD) methods facilitate the product development process and provide high 
quality software products.  
 
For this research, among different software development methods, Waterfall and Scrum 
methodologies will be highlighted mostly because of their popularity and principles. Despite 
of critics arguing about Waterfall method, it was adopted by companies based on the pro-
ject characteristics. Scrum has been adopted by a vast number of software industries in re-
cent years. Scrum is classified as a lightweight method which is iterative, features incre-
mental development and provides a strong customer collaboration and high quality prod-
ucts within a defined timeframe. Business requirements change so frequently and the 
scrum methodology principles can adopt the changes quickly and provide the product with 
lower rates of bugs and a shorter development cycle. 
 
The software component covers a substantial area of any business operations. Many soft-
ware development methodologies have evolved because of the competition. It’s a tough 
decision to switch from one method to another. Before that, many factors have to be meas-
ured inside the organization. This thesis provides some guidelines to overcome some com-
mon challenges of the agile methods.  
 
This study investigates how the proper selection and adoption enhance the success of the 
software development projects. This study also finds out which factors influence the 
method selection procedure for a project. The opinion of the majority of experts interviewed 
in the study indicates that agile software development methodologies are in more demand 
than traditional ones because of their strong focus on customer collaboration and response 
to changes.  
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ABBREVIATIONS 
 
Heavyweight methodology Heavyweight methodologies are considered to be 
the traditional way of developing software. 
 
Lightweight methodology Software development method based on few rules 
and practices.   
Agile software development Software developing framework. In agile methodol-
ogy, software is develop based on iterative ap-
proach. 
Waterfall methodology Sequential software development process including 
series of stages. 
Spiral model Consider as heavyweight methodology 
FDD Feature Driven Development. Agile methods.  
IID Iterative and incremental development. 
Iteration In agile, software is developed in small cycles. 
Scrum Agile method 
Daily meeting Scrum meeting. Daily stand-up meeting which is in-
form about the project status.  
Product Backlog Functionality, features and technology which should 
follow and cover during the project. 
 
Product owner Product owner represent customer requirement. 
Product owner is responsible for the product re-
quirement and manage the schedule.  
XP Extreme Programming 
Sprint One time box iteration used in the scrum method. 
Scrum Master Helps product owner and development teams to 
manage the Scrum rules in the project. 
 
Spring backlog Detailed document about the requirement and pro-
cedure about the upcoming sprint. 
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1. Introduction 
 
Deployment of software methodologies in software industry is very common habit. Cur-
rently, many software industry implement agile methodology in the project to finalize the 
project faster with less resources. Running a software development projects very compli-
cated and it needs different kind of management skills. Knowledge about software meth-
odologies are very important for the IT worker.  
 
Based on the project characteristics, organization choose their development methodology 
to manage and execute project. Agile methodology support the development of small-
scale, large-scale and other type of projects. But the challenges arise when the principals 
does not followed correctly. Its common problem to identify the best methodology to follow 
for the software project because of the business requirements. The applicability of the 
software development methods are varies depend of the project nature. This thesis will tell 
about the possible issues and challenges of the methodology and illustrates how software 
development methods can be adopted and followed efficiently to support and increase 
success for the project. 
 
Several projects were done previously based on the software development methodolo-
gies. But the focus area was different. Most of the project were done to evaluate specific 
agile methods inside the company. Some projects focused on the error in the agile meth-
odologies and one project I found which focus on the security issues in the agile method-
ology. Some earlier projects are given in Appendix 2.  
 
This thesis focus on the applicability on the software development methodology. The 
growing popularity of agile methods need sources and research on the agile methodolo-
gies. So might be this thesis will be helpful for the student and organizations.  
 
2. Research question, objectives and Scope 
 
Software Industry environment is highly distributive in nature. In order to gain the competi-
tive advantages, software industry adapt the business changes so quickly. Traditional 
methods are so straightforward and slow to adapt the constant changes of business re-
quirement. The shortcoming of the traditional method create the demand of the new solu-
tion which has evolved as a remedy of the shortcomings of the traditional  
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Methods. Agile software development (ASD) methods are designed to deliver the product 
frequently through fast development cycle. It is common practice to take advantages from 
different agile methods and according to the project requirements, the method is selected 
and followed. This research review the agile methods principals, usage, challenges, 
strengths and weaknesses. The aim of this research to assess different agile methods 
based on the principals and functionality. The objectives are listed below: 
 
Research question: 
 
1. How the combination of proper software development methodologies selection and 
adoption enhance the success of the software development project? 
 
2. Which factors influence the selection of development methodology to manage and exe-
cute software project? 
 
Objectives: 
 
 This paper will provide some guidelines related to management which help to 
avoid known obstacles when adopting Scrum. 
 
 This paper tell briefly about agile project management (APM) 
 
 Present the facts when organization switch of from traditional to agile methodolo-
gies.  
 
 
3. Research methodology 
 
This research paper will collect data by taking interviews. Three interviews will be taken 
for data analysis. According to the nature of research topic, qualitative methodology will 
be followed. 
 
The purpose of choosing the interview tool for this research because it suits best to this 
topic. The questions for the interview will be set to find out what software development 
method the company use, why and how they follow and manage. Also I want to find out 
which are the most common problems and difficulties when the organization transit form 
traditional to agile methods. 
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The interview will be held among three different organizations to get three different views. 
Among of three, two of them are experts in Scrum methodology and other interviewee had 
an experience in traditional methodology. So it will fulfill the purpose of this research. 
The interview will be semi- structured. Semi- structured interview is the most common 
type of interview used in qualitative social research. At the semi structured interview, spe-
cific information is compare and contrasted with information which gained from other inter-
views. (Dawson, C., 28). The interview will have certain questions to be answered and 
along with there will be freedom to discuss beyond the questions. Based on the infor-
mation from the interview, data analysis will be done systematically. There are two criteria 
for this interview to be successful. First is to review the agile methodology and the second 
is the challenges which organization faces when they are switch from traditional methodol-
ogies to agile approach. 
 
4. Heavyweight development approach: 
 
Heavyweight methodology practiced a long time in software industry to develop and de-
liver the products. The characteristics were so strict and predictive to manage the pro-
cess. Sometimes those characteristics slow down the development process because of 
too much documentation. The common characteristics of the heavyweight methodologies 
are listed and described below (Awad 2005, 10):  
 
 Predictive approach 
 
 Comprehensive documents 
 
 Orientation 
 
Predictive approach 
 
Heavyweight methodologies focus on requirement analysis for a long time and spend 
huge time on the design phase. The design phase draw the full process which include the 
system requirements and how to fulfill them. All of the planning complete before it goes to 
next groups who are responsible to develop the system. During the planning phase, sev-
eral issues are predicted such as project delivery time, budget and task distribution. This 
approach is not good for the small project and new technology because a lot of unplanned 
issues can be arise at the development phase.   
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Comprehensive documents 
One of the common characteristics of heavyweight methodologies is huge documentation. 
According to the predictive approach nature, team spend more time on planning and de-
sign phase before the system building. There are the possibility that perhaps all of the fea-
tures are not needed to construct the system but the team have to do documentation for 
all features which slow down the project process (Williams 17 May 2013). 
 
Orientation 
 
To deliver each of the task, developer has to use specified tools which sometimes not 
serve the best purpose. At the developing phase, it’s create complication to follow the 
drawing as it is every time. 
 
According to Fowler,” The goal of engineering methods is to define a process that will 
work well whoever happens to be using it” (Fowler 2010, 3). The objectives of the process 
are to support the developer to complete their task. Heavyweight methodologies planned 
the process beforehand which sometimes hinders the team progress. There is always 
conflict between manager and developer because of their purpose. Manager or planning 
team focus on mainly schedule and budget. Because of that, they choose some traditional 
processes for the completion of the project which might not suit to the project. 
 
5. Traditional software development methods (TSDM): 
 
There are two main category in software development process. TSDM are considered as 
heavyweight methodology. TSDM follow the traditional approach to development soft-
ware. At the beginning phase, TSDM methods works fine and get the popularity but later, 
the deficiencies were find out by the software developer and stakeholders. During the pro-
cess time, the communication between stakeholders and developers were not strong and 
maintained so the delivery product quite often does not face the stakeholder requirement.  
 
Traditional methods were very disciplined and sequential. There were no testing phase 
before the product was ready. So a little fault had a strong and big impact because each 
phase is depend on the previous step and nothing was check between the stages. In tra-
ditional methodology, there was too much documentations were needed and requirement 
analysis was done before the projects started.  
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Among different kinds of TSDM, two most significant traditional methods will be discussed 
in this thesis. Those are: Waterfall and Spiral model. 
 
5.1 The Waterfall development method 
 
The waterfall model is mostly used in software development for large software project 
both in public and private sector. It was created in 1970 by Winston Royce and this model 
addresses all of the phases in software development life cycle phases (Dooley 2011, 9). 
This plan-driven model designed with seven stages and it requires detailed documentation 
at each stages. There are many drawbacks in waterfall methods but the main three defi-
ciencies in waterfall methods hindered its acceptance and make it very difficult to imple-
ment. The first one is, gathering requirement before architectural design. It is very difficult 
to design if the requirements are fixed and not changeable. The second deficiencies is 
there is no testing phase before the project is completed. The third one is each phase 
must be complete before the next phase begins. The below figure shows that there is no 
way to back to previous step. So that it call waterfall.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 1: The waterfall process model 
 
 
 
Conceptual development 
Code and debug 
  
Detail design 
Architectural design 
Requirement analysis 
 a 
Release and maintenance 
System testing 
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5.1.1 Deliverables: 
 
Each phase of the waterfall model has specific deliverables which shows in the below ta-
ble (Cho 2010, 20). 
 
 
Phases Deliverables 
Planning phase Planning specification 
Analysis phase Analysis specification 
Design phase Design specification 
Implementation phase Final product 
   
Table 1: The waterfall made deliverables 
 
5.1.2 The strengths, weaknesses and applicability of Waterfall method: 
 
Strengths: 
 
 This methodology deliver a very complete and well understood requirement 
specification. 
 The waterfall method is a disciplined and systemic approach  
 Works well when quality is more important rather than schedule and budget. 
 Identifies deliverables and milestones (Munassar & Govardhan 2010, 3) 
  
Weaknesses:  
 It doesn’t have feedback opportunity between stages. 
 This model doesn’t have good communication with customer or product owner. 
 This method doesn’t support change management, risk management method-
ology (Farrell, 2007, 12). 
 Lots of documentation required. Not suitable for small scale project.  
 
Applicability 
 
 Based on the characteristics of waterfall methods, it doesn’t suit the project 
which require rapid development. 
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 The waterfall method is best for projects where requirements will not change 
and are able to be defined and frozen at the initial stage of the project (Farrell, 
2007, 21) 
 Research and development oriented project is not suitable to implement water-
fall methods because it has possibility to change the requirements. 
 It suits best for the long term government project where the requirements are 
fixed and not needed testing between the phases. 
 At the current time, large software projects follow the combination of waterfall 
and agile methods. At the initial phase, project team emphasis on modified wa-
terfall methodology and during the developing phase, agile methods are 
adopted. 
 
5.2 Spiral method: 
 
Spiral model is a risk-driven approach which adopt elements from other methods such as 
waterfall or evolutionary prototyping methods. This model was first described by Barry 
Boehm in 1986 (Wikipedia, 2015). Risk-driven approach means where the risks are fo-
cused in each step. The risk-driven approach has three main steps. These are: 1) Identify 
and prioterize the risks. 2) Select and apply the set of architecture techniques and 3) Eval-
uate risk reduction (Fairbanks 2010, 1). 
 
Increment and iteration are the main concept of spiral method. Those two works as the 
foundation or basement of spiral method. Iterative development requires a sequence of 
design-code-test cycles which is followed in several iterations. Frequent iterations are 
needed to fulfill the project requirements. Through the iterations, project proceed incre-
mentally. Each cycle is complete when the requirements are fully completed and then next 
cycle will start (Farrell 2007, 14). 
 
According to Boehm, spiral model evolved as a refinements of waterfall method (Boehm 
1988, 7). In waterfall method, there were no testing phase before the project is complete 
but in spiral model was proposed to develop different prototype in various stages until the 
project is completed. One of the most significant feature of this model is: each cycle is 
completed by a review where all concerned parties are involved and by mutual commit-
ment the planning and design for the next phase are decided (Farrell 2007, 9).There are 
three round in spiral model and each round consists of different deliverables such as ob-
jectives, constraints, alternatives, risk, risk resolution, risk resolution result, plan for next 
phase, commitment. According to Boehm, Round 0 is called, feasibility study, round 1 is 
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called as concept of operation and round 2 called as Top-Level Requirements Specifica-
tion (Farrell 2007, 12). Each cycle of spiral process involves: 
 
 Planning phase: Analyzing objectives, identifying alternative approaches, and 
establishing constraints for the next process cycle. 
 Risk analysis phase: Planning the next cycle by evaluating alternative ap-
proaches, identifying the risk factors of each approach, and selecting an ap-
proach.  
 Engineering phase: Implementing the selected software and at the end of the 
phase the development tested.  
 Evaluation phase: Evaluating the outcome and deciding what to do next. At 
this phase stakeholders evaluate outcome of the project and participate in 
planning for the next spiral (Fairley 2009, 86). 
 
There are so many features include in spiral method but risk-driven documents, particu-
larly specification and plans are the most important features of this model (Farrell 2007, 
16). 
 
5.2.1 Risks scale and decision points 
 
This model is based on risk driven approach so any shortfalls in evidence are considered 
as a risks and it should be discusses in risk mitigation plan. The risk and risk mitigation 
plans are considered by the stakeholders and developers where both parties are ad-
dressed different risks based on risk type. There are four type of scaling to address risks 
and based on these, the decisions are taken (Boehm, Lane, Koolmanojwong & Turner 
2014, 20).Those four scales are listed below:  
 
 The risks are accepted and well covered 
 The risks are too high but addressable 
 The risks are negligible 
 The risks are too high and un-addressable. 
 
Decision Points:  
Based on the risk, the decisions are taken in risk mitigation plan to proceed the project. 
The decision points are listed below (Boehm & al.): 
 If the risk are accepted and well covered then the next spiral will be started.  
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 If the risks are too high but addressable then the project remain in current spi-
ral until the risks are well covered. 
 If the risks are negligible then the project move to the next spiral 
 If the risks are too high and not possible to address then the project is termi-
nated or re-scoped. 
5.2.2 Strengths, weaknesses and applicability of Spiral method 
 
Strengths: 
 
 During the development cycle, this method has the ability to change the re-
quirements. 
 It is risk-driven model. Risk analysis in each spiral help to get success in pro-
ject (Agarwal, Tayal & Gupta 2010). 
 Spiral model support prototyping so that it helps to manage control, risks as 
well as costs. 
 End- users are able to see the product in development cycle (Sabharwal 2008, 
18). 
 It provides framework to generating iterative development models (Fairley 
2009, 88). 
 
Weaknesses: 
 
 This method accept changes and requirements in several stages of the devel-
opment cycle. Sometimes it can be difficult to manage changes. Project man-
ager should expert to accept and reject changes coming into the project (Sa-
bharwal 2008, 19). 
 This model is costly to implement because it requires to build prototype in each 
cycle or spiral.  
  This model is a risk-driven model, so if the risk analysis goes wrong, the entire 
project might be not successful or need to re-works. 
 
Applicability:  
 
  According to the spiral model nature, this model is suitable for the large-scale 
projects with medium to high risks. 
  For the small- scale project, the spiral model is not work well because it need 
risk analysis in each spiral which might be go over the budget. 
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  Spiral method work best where the requirements are not well defined such as 
new technology (Sabharwal 2008, 19). 
 
6. Lightweight Development Approach  
 
Software industry has to choose software development methodology based on the project 
requirements. During past few decades, lightweight methodologies got rapid interest be-
cause of its characteristics. Lightweight methodology, the name itself implies that it’s the 
opposite of heavyweight methodology. Though lightweight methodology is not the official 
name, they are referred by this term because it’s easy to categorize the opposite’s heavy-
weight methodologies. There are three main significant nature of lightweight methodolo-
gies are listed and described below (Fowler 2000): 
 
 Light methods are adaptive rather than predictive 
 Less-document oriented 
 People oriented 
 
Light methods are adaptive rather than predictive: 
 
Lightweight methodologies tend to split the whole project into several pieces. Planning 
and design phase has been done for each phase separately. In heavyweight methodol-
ogy, planning for the whole project has been done before the construction so no changes 
are not welcome later. But lightweight methodologies accept change in later phase of 
SDLC cycle. 
 
Less-document oriented 
 
In lightweight methodology, documentations are needed for a given task which are usually 
source codes.  
 
People oriented 
 
Rather than process oriented, lightweight methodologies emphasize on people. People 
are the key factor in any industry. Due to adaptive nature, people get focus in lightweight 
methodologies. 
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7. Agile Software Development Methodology (ASDM) 
 
Agile software development method consider as lightweight methods because of the simi-
larity in their principals. Usually a method means way of working. Agile methods are con-
sidered as processes which support agile’s own principals. According to James Shore and 
Shane Warden, “agile development is a philosophy, it’s a way of thinking” (Shore & War-
den 2008, 9). Agile methods has its own value and principals which are needed to put into 
agile’s individual element ‘practices’. Practice element continue during the  
Whole project time and agile methods has its own way to combine practice elements.  
 
In 2001, the creators of different agile software methods and others who were implement 
agile methodologies in their sector, decide to form an agile manifesto where they summa-
rize and promote their belief. Original agile manifesto is attached in appendix 1(Cunning-
ham 2001). 
 
This manifesto has advocates the importance of individual and team motivation as well as 
customer satisfaction. Customer collaboration get high priority and need close relation-
ships with project members. The software process must flexible to accept change and 
documentation get less priority which help to focus on the develop software. 
 
7.1.1 Principles behind the Agile Manifesto:  
   
The 12 principles of the Agile Software development made by the Agile Manifesto (ag-
ilemanifesto 2001). They act as a foundation agile philosophy and serve as a common 
framework for agile methods. 
 
1. 
 
Our highest priority is to satisfy the customer through early and continuous de-
livery of valuable software. 
2. 
  
Welcome changing requirements, even late in development. Agile processes 
harness change for the customer’s competitive advantage. 
3. 
 
Deliver working software frequently, from a couple of weeks to a couple of 
months, with a preference to the shorter timescale.  
4. 
 
Business people and developers’ must work together daily through the project. 
5. 
 
Build projects around motivated individuals. Give them the environment and 
support they need, and trust them to get the job done. 
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6. 
 
The most efficient and effective method of conveying information to and within 
a development team is face-to-face conversation. 
7. 
 
Working software is the primary measure of progress. 
8. 
 
Agile processes promote sustainable development. The sponsors, developers, 
and users should be able to maintain a constant pace indefinitely. 
9. 
 
Continuous attention to technical excellence and good design enhances agility. 
10. Simplicity—the art of maximizing the amount of work not done—is essential. 
11. The best architectures, requirements and designs emerge from self-organizing 
teams.  
12. At regular intervals, the team reflects on how to become more effective, then 
tunes and adjusts its behavior accordingly. 
 
Table 2: Agile Manifesto Principals 
The following section provide strengths, weaknesses and applicability of agile software 
development methods. 
 
7.1.2 Strengths, weaknesses and applicability of ASDM 
 
The 12 key principals are the strengths of ASDM. The most important strengths are listed 
below: 
 
Strengths 
 
 The main strength of the agile methodology is the flexibility to accept changes. 
In opposite to traditional software development methods, agile methods do 
their planning for each iteration and based on the findings and success, next 
iteration is begin.                                                                                                                                                                                                              
 Customer collaboration is another main strengths of the ASDM. After each iter-
ation, customer or stakeholder can evaluate the development and give feed-
back. It is recommended that, a full time customer can take place in agile de-
velopment team to avoid any misunderstanding of the requirements and re-
solve any emergencies to discuss with the customer. (Mohammad, Alwada’n & 
Ababneh 2013, 458). 
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 Each iteration, testing and integration has been done which help to view and 
measure the progress in accordance with assure that the current phase is fully 
working and fulfill the requirements.  
  Agile methods work in small team which help to communicate with the team 
member and speed up the development process as well as accelerate time to 
market. 
 Less documentation help to focus on the development process which save 
time and reduce costs. 
 
Weaknesses 
 
 It difficult to implement ASDM in large projects and large organization. In large 
project, team size is big and project continues for a long time. If the team size 
is big, it’s difficult to co-ordinate team. According to VersionOne, Inc. 2014 sur-
vey, 10% agile projects failed because of the broad organization or communi-
cation problem. (VersionOne, Inc. 2014, 5) 
 Some organization require certification and due to lack of documentation, it 
sometimes difficult to worth it.  
 Sometimes it difficult for the product owner to attend the meeting with the de-
veloper at a regular interval. 
  In some company, agile core values has conflict or don’t match with com-
pany’s own culture or philosophy. According to VersionOne, Inc. 2014 survey, 
13% respondent tell about this issue (VersionOne, Inc. 2014, 5). 
 
Applicability: 
 
 ASDM work best in small scale project as well as small team size. 
 It suits when project requirements are not static. For example, new technology 
or new software where customer can change their requirements at any period 
of development lifecycle. 
  ASDM work best where produce working software frequently (Cockburn 2007, 
305). 
 
8. Well known Agile software methods: 
 
According to VersionOne, Inc. 2014 survey, the most popular and adopted agile methods 
are Scrum and Scrum variants (73%) (VersionOne, Inc. 2014, 5) 
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Figure 2: Agile Methodology Used ( VersionOne’s 2014 Agile Methodology Survey) 
 
Survey of most widely adopted agile methods. 8th Annual State of Agile Development 
Survey 2014, Courtesy of VersionOne, Inc. 
 
Based on their survey, this report focus on two well adopted agile methods: extreme Pro-
gramming (XP) and Scrum. 
 
8.1 Extreme Programming (XP): 
 
Extreme Programming was created by Kent Beck and Ward Cunningham in 1995. It is an 
agile methodology to develop software in a flexible and efficient way. This methodology is 
based on five values and 15 principals. XP’s five underlying values are described briefly in 
below: 
8.1.1 Values: 
 
 Communication: Each team member should be aware of what other doing. To 
fix bugs in the system and redesign the features, the collaboration is needed 
55
11 10
7 5 3 2 2 1 1 1 1
Agile methodology used
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inside team member. To do so, collective knowledge is needed to spread 
around the team. The communication is constantly going on during the whole 
project lifecycle (Dooley 2011, 17). 
 
 Simplicity: Simplicity is one significant value of this methodology where devel-
opers emphasize on the current requirements and write the code most simple 
way to meet the customer needs. Refactoring concept is used in the XP which 
means that the XP developers can redesign codes to make it simpler without 
changing the behavior (Dooley 2011, 17).  
 
 Feedback: In XP methodology, each iteration contains constant check and 
feedback loops which help to assure the product quality. Customers also in-
volve in implementation feedback by writing functional tests which focus on the 
development. 
 
 Courage: XP developers’ should be courage to find out the best solution for 
the project. It can be happen that, existing solution doesn’t fit to the project and 
needed to re-code again. Developers check the schedule daily to track any 
fault and if anything doesn’t suits to the project, programmers need courage to 
redesign the project. The main focus to create the solution which easier to 
maintain in the long time (Stellman & Greene 2015, 210). 
 
 Respect: According to Leffingwell, XP is a team-based practice where each 
team member shows the expect to each other and also to the projects related 
things. All of the members and decision are important in the project. The 
shared value reflect cooperation, communication and feedback of the pro-
cesses (Leffingwell 2007, 34). 
 
8.1.2 Principals: 
 
XP has 15 basic principles which fully based on the values. These principals can guide 
the development team and help to apply the XP practices on the real-life project. Under-
standing the XP principals help to embrace changes and planning. XP principals are de-
scribed below: 
 Rapid feedback: Each iteration has feedback loop which help to focus on the 
requirements and if needed, change the design and put it again in the system 
to fulfill the requirements. Automated tests are important to run the unit test to 
integrate the changes. 
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 Assume simplicity: According to XP values, simplicity has to maintain for the 
design, coding and planning. Developers focus on the today’s task and solve 
the problems as simple way.  
 
 Incremental changes: After doing any changes, it needed to integrate into the 
system which help to find integration and interface errors. It also engage cus-
tomer to examine the system. 
 
 Embracing changes: One of the core agile methodologies principal is to ac-
cept change any phase of the software development process. XP also follow 
this principals to accept changes any stage of the development process. XP 
project success depend on the discipline for the accommodate changes. 
 
 Quality work: All of the software development process focus on less defect in 
the coding. To do so, XP programming aimed at test-driven development (or 
TDD) and Pair programming (Stellman & Greene 2015, 178).In pair program-
ming, two developer do the coding together which inject less bugs and doing 
constant brainstorming. Test-driven development make sure that each individ-
ual code is working. It helps to avoid some common problem which arise in de-
velopment process frequently. TDD allow developers to change the code eas-
ily. 
 
 Teach learning: Unlike the traditional methodologies, XP focuses on innova-
tive way to do coding, testing and managing development process.  
 
 Small initial investment: XP use less budget and fewer resources at the initial 
phases of the project which help to focus on lean design and code.  
 
 Play to win: XP developers’ focus on today’s task rather than focus a lot of 
thing. This behavior help to do work more relax way where developers don’t 
have to think about the project schedule and deadline. Every day the work 
should be done perfectly and successfully which lead the project to success. 
 
 Concrete experiment: In XP methodologies, each requirement has to test 
which give direction for the developers whether they are doing right planning or 
wrong. Through the dirty proof-of-concept, XP developers’ draw the outline 
their decision. 
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 Open, honest communication: For the good design and coding, constructive 
criticisms are welcome to do. It help to improve the coding quality as well as it 
shows the courage of the team member. 
 
 Work with people’s instinct, not against them: It is human nature to com-
pete with each other in team. XP methodology recommend that team member 
don’t do anything which go against other work. 
 
 Accepted responsibility: In XP project, the whole team is responsible to de-
liver the project. XP team has the coach to direct them with the process rather 
than having manager to assign work. There is another role which is project 
manager, help team to do the administrative work. The development team de-
cide the task and assign. 
 
 Local adaptation: People and circumstances changes frequently and people 
are the key part of software. Local adaptation is required to gain success for 
the project. The team will select which process they are need to adapt for the 
development process. 
 
 Travel light: Travel light means the team and process artifacts should be sim-
ple which help to follow easily. Whenever the team need to change direction, 
those artifacts help to do that. 
 
 Honest measurement: XP methodology recommend to measure only those 
level which are needed and valuable for the project. Accuracy and precision 
has to focus for the measurement. 
 
8.1.3 Key practices of XP 
 
To implement XP value and principals in the project, XP practices needed to mention. 
Each method must define practices which provide guidelines how to apply XP. XP has 13 
practices, among them 10 practices can be divided into four categories to understand well 
(Stellman & Greene 2015, 210). They are described below: 
 
 Category 1 - Programming Practices: 
 
Programming practices focus on test-first programming and pair programming practices 
which directly related with the programmers to write the better code.  
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1. Test-first programming: 
Test-first programming means developers write test before starting coding. Obviously, this 
test will fail because there are no code but this failing test help to find problem and prevent 
defects in the development. These automated test are called by unit test. 
 
2. Pair-programming: 
Pair programming is a unique practice of XP. Beck stated that, “If someone refuse to pair, 
they can choose to look for work outside of the team” (Leffingwell 2007, 38). In pair pro-
gramming, two developer work together to do coding, at the same time pair review also 
done which induce the quality of the code.  
 
 Category 2- Integration Practices:  
 
Integration practices category include two primary practices of XP. Those are: 
 
3. Ten-Minute Build: 
An XP team should be able to build the whole system automatically where all the tests run 
within 10 minutes and generating report contain which tests are passed and which are fail. 
The time should be under 10 minutes, otherwise team can be unwilling to do this practice. 
Through ten-minute build practice, team member can able to know which tests are func-
tioned and which tests are need to re-work. 
 
4. Continuous Integration: 
 
Martin Fowler define continuous integration as: 
 
“A fully automated and reproducible build, including testing, that runs many times a day. 
This allows each developer to integrate daily, thus reducing integration problems.” (Leff-
ingwell 2007, 169). 
 
Continuous integration has three steps: source code integration, automated build man-
agement and automated build verification testing. By following those steps, projects con-
tains fewer bugs and project always being monitored for the fault. 
 
 Category 3 – Planning practices:  
 
As an agile methodology, XP based on the iterative and incremental development (IID) to 
manage their projects. Weekly cycle, quarterly cycle, stories and slack practices are under 
the planning practices category which are described briefly in below: 
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5. Weekly cycle: 
XP use weekly iteration concept like Scrum. Team decide tasks in weekly basis and do 
the tasks in daily basis. At the end of the week, iteration must be completed to reach the 
next iteration. No weeks can go without progress. 
 
6. Stories 
Stories are the functionality of XP where it use instead of calling by requirements. Stories 
can be change during the implementation and prioterize on the need base. Stories are 
choose for the weekly cycle and divide into task to assign to developers. 
 
7. Quarterly cycle: 
Major Deliverables such as- themes, epics, release etc. should be planned in quarterly 
(Leffingwell 2007, 37). Quarterly cycle help to see the big picture of the project and con-
nect them with the real time business problem. 
 
8. Slack: 
In XP, slack means low priority stories that can be ignored or skipped if the iteration has 
high priority stories has to fulfill.  
 
 Category 4 – Team practices:  
 
Final category is team practices which focus on the team behavior. XP values based on 
the team and there are two practices emphasize on team. 
 
9. Sit together: 
The name implies itself the meaning of sit together. Stated above, Pair programming is 
the unique practice of XP and to do so, it needed to sit together. Though there are contra-
diction about sitting together because developers need private and quiet environment to 
work efficiently but at the same time, it quite beneficial for the coding through constant dis-
cussion.  
 
10. Informative workspace: 
 
Communication is the first value of XP. Each team member need to know about the cur-
rent state of the project whether developer or project manager. To know about the highest 
requirements, planning for the current and next iteration, workspace should be informa-
tive. Workspace can be informative by different way like task board.  
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 Rest of the practices: 
 
 11. Whole team: 
In XP, project should always be functional state. To do this, multiples skills are needed to 
do that. Just only programmer or project manager or coaches can’t deliver the project. 
Whole team can work together to manage and deliver the project. 
 
12.  Energized work: 
In workspace, team member just focus on the project related work to be effective. XP 
methodology recommend to do 8 hours work per day to be productive. Respect is the 
value of XP which requires that team member should be dedicate to their work. 
 
13. Incremental design:  
XP team design the project little by little. In opposites of Waterfall, in XP methodology, 
teams invest time for the design in daily basis and the design increase incrementally. It 
helps team to redesign and refactor the code if any complexity discover in design. For in-
cremental design nature, the project don’t need to focus the whole design, just focus on 
the complex or problem areas.  
 
8.1.4 Strengths, weaknesses and applicability of Extreme Programming: 
 
Extreme programming has lots of strengths. Some of them are described below: 
 
Strengths: 
 
 This methodology embrace changes any stages of the development period. It 
is flexible to adapt changes in the requirements. 
 
  In XP methodology, customers are strongly involved in the process which in-
crease customer satisfaction. 
 
 Through the constant feedback loop, integration and refactoring of the code in-
crease product quality. 
 
 Developers can focus on the programming sector rather than doing administra-
tive works.  
 
 Developers focus on daily task which put less pressure on them and deliver 
project on time. 
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  At the end of the each iteration, small release of tested software lead that soft-
ware is in functional state. 
 
Weaknesses: 
 
 Sometimes pair programming leads to less productivity. Two heads working on 
the same thing. The good side is two pair of eyes are looking same thing and 
thinking about the same thing. But at the same time, one programmer sit idle 
which unproductive. 
 
 XP methodology is team oriented and team members has to maintain commu-
nication among the team members which sometime time consuming. 
 
 Though constant feedback loop increase the product quality but along with it 
gives chance to customer change their requirements. 
 
 Applicability:  
 
 XP work well for small project rather than for the big project because XP meth-
odology is design centric. Lack of documentation causes a huge problem for 
the large project. 
 
 The programming part of XP are mostly done by the pair programming which 
also not suits for the large project. 
 
 Like other agile methodology, XP suits for the new technology where require-
ments can change in any phase. 
 
8.2 Scrum Software Development Methodology 
 
8.2.1  Basic facts of Scrum: 
 
Scrum methodology based on the iterative and incremental practices which use to man-
age complex software development process. The term Scrum comes from an article pub-
lished by Hirotaka Takeuchi and ikujiro Nonaka in the Harvard Business Review in 1986. 
The title was “The New New Product Development Game” where Takeuchi and Nonaka 
compared to the Scrum formation in rugby (Pham & Pham 2012, 5). In the early 1990s, 
Ken Schwaber used Scrum at his company. In1993, Scrum processes was first applied in 
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software development teams in Easel Corporation where Jeff Sutherland and other devel-
oper built the first object-oriented design and analysis (OOAD) tool that incorporated 
round-trip engineering in the initial Scrum-based project (Sutherland 2004, 1) Jeff and Ken 
working together and created a new software development methodology based on their 
learning in 1995.  
 
Scrum is based on an empirical process control model rather than the traditional defined 
process control model (Schwaber & Beedle 2002, 89). When activities are so complicated 
and complex that they can’t be defined in advance and aren’t repeatable, they require the 
empirical process model (Schwaber & Beedle 2002, 100).  
 
According to Schwaber, when the define process control can’t work well because of the 
complexity of intermediate activities, empirical process approach employed in the devel-
opment systems. (Leffingwell 2007, 46). To achieve better concept of the scrum process, 
empirical process control is needed to understand well. At below, empirical process con-
trol briefly described:  
 
8.2.2 Empirical Process Control: 
 
Leffingwell stated empirical process control as fundamental tenant of Scrum (Leffingwell 
2007, 45). By nature, software development is a very complex process and not easy to 
predict. A single fault can destroy the whole project. There are so many risky factor going 
around the development process such as technology, customer requirements can be 
changes, productivity among the team members vary, delivery urgency and so on. There 
are two major approaches for the software development process. First one is define ap-
proach which including planned and predictive control. The second one is empirical ap-
proach which including measured and adaptive control. Empirical approaches are needed 
when the process can’t be determined by the defined approaches. Empirical approaches 
has three control: Visibility, Inspection and Adaption. They are briefly discussed at below: 
(Leffingwell 2007, 46).  
 
Visibility: Visibility control requires to see the intermediate steps of the process. In com-
plicated software development process, every step is important to reach the final steps. 
“Scrum provides direct visibility into the progress of the project” (Schwaber & Beedle 
2002, 69). The outcome of each process should be visible and clear to everybody in-
volved in the project. 
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Inspection: Inspection control allow to evaluate and measure the immediate result. 
Based on the result, next iteration or step starts which direct to a successful end. Each 
process need to inspect from various aspect to identify any detect in the process. 
 
Adaptation: Adaptation allow to accept changes in any stages of development cycle. This 
is one of the most important control of the scrum to accept constant changes.  
 
8.2.3 Scrum principles and practices: 
 
Scrum principals are based on the principal of new product development process defined 
by Takeuchi and Nonaka (1986). Those principals are applied in Scrum and key practices 
of scrum are related to those principals. The principals are new product development pro-
cess are listed below (Leffingwell 2007, 44): 
 
 Built-in-instability 
 Self-organizing project teams 
 Overlapping development process 
 Multi-learing 
 Subtle control 
 organizational transfer of learning 
 
Based on the above principals, scrum key practices evolved. Scrum key practices are de-
scribed below (Leffingwell 2007, 44): 
 
 Cross-functional and collocated teams of eight or fewer team members de-
velop software in sprints. 
 Sprints are iterations of a fixed 30-day duration. Each sprint delivers incremen-
tal, tested functionality of value to the user. 
 Work within a sprint is fixed. Once the scope of a sprint is committed no addi-
tional functionality can be added except by the development team 
 The Scrum Master mentors and manages the self-organizing and self-manag-
ing teams that are responsible for delivery of successful outcomes of each 
sprints. 
 All work to be done is carried as product Backlog, which includes requirements 
to be delivered, defect workload, as well as infrastructure and design activities. 
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 The product Backlog is developed, managed and prioritized by the Product 
Owner, who is an integral member of the team and who has the primary re-
sponsibility of interfacing with the external customers. 
 A daily 15-minute stand-up meeting, or "daily Scrum” is a primary communica-
tion method. 
 Scrum focuses heavily on time-boxing. Sprints, stand-up meetings, release re-
view meetings, and the like are all completed prescribed times. 
 Scrum allows requirements, architecture, and design to emerge over the 
course of the project. 
 
8.2.4 Scrum teams, events and process: 
 
The Scrum Team: 
 
According to Scrum principal and practices, Scrum team must be self-organizing and 
cross functional. Self-organizing team choose the best way to proceed project. Cross-
functional team manage the option to accomplish project. There are three main roles in 
Scrum project. Product Owner, Development team and Scrum Master. Each role has dis-
tinguish responsibility to lead project. The responsibility of each role are described below 
(Sutherland & Schwaber 2013, 5-7): 
 
The Product Owner: 
 
 Product Owner is the main person to manage and express clearly about prod-
uct backlog. 
 To achieve the best goal for the project, product owner prioterize the items of 
product backlog. 
 Evaluate development teams work performance to optimize value 
 Ensuring the product backlog is clear to development team and keep track on 
the work of development team 
 
The Development Team: 
 
 Development team is self-organizing. Developer decide how they turn the 
product backlog into the incremental and functional deliveries. 
 Development team should be cross functional. As a cross functional character-
istics, all of the skills are required to create the product increment. 
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 There are no title for the development team member. Each member of devel-
opment team is titled as developer. 
 There are no sub-teams exists under the development team except testing and 
business analyst team. This is one of the core characteristics of development 
team. 
 The whole team is accountable for the performance. Individually team member 
can have special skills and knowledge but Scrum focuses on the whole team. 
 
The Scrum Master: 
 
“The Scrum Master is responsible for the success of Scrum” (Schwaber & Beedle 2002, 
31).Scrum Master is responsible for three distinguish part of the project. Scrum Master 
has to give service for the development team, product owner and the organization. The 
responsibilities are described below: 
 
Role Service for Product Owner Service for Develop-
ment Team 
Service for Organiza-
tion 
 
 
 
 
Scrum Master 
Finding the best technique to 
manage the product backlog. 
Provide guidance to the 
development team in 
self-organization and 
cross-functionality. 
Help to adopt and im-
plement Scrum inside 
the organization. 
Ensuring product owner ar-
range product back- 
Log to gain maximum success. 
Helping development 
team to follow scrum 
practices to provide 
high-value products. 
Doing changes which 
increases productivity 
Of the scrum team. 
Empirical environment 
Is applied in product planning. 
Coaching the develop-
ment team to follow and 
adapt Scrum principles 
and practices. 
To increase the effec-
tiveness of the Scrum 
application, work with 
other Scrum masters. 
 
Ensuring agility is understand 
and practiced. 
Help to remove obsta-
cle in the way of devel-
opment team. 
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Facilitated Scrum events 
based on the project require-
ments. 
Ensuring development 
team follow and imple-
ment Scrum during the 
whole project. 
 
 
Figure 3: Responsibilities of Scrum Master 
 
Scrum Events: 
 
Scrum is a very organized methodology and Scrum events play an important role for the 
Scrum project. All of the events are designed to achieve the best goal. Each events has a 
time box and when an event start, it can’t be cross it time limit. Scrum events are neces-
sary to inspect and adopt the progress critically. Scrum events are consists of the follow-
ing events: 
 The Sprint 
 Sprint Planning 
 Daily Scrum 
 Sprint Review 
 Sprint Retrospective 
 
The Sprint: 
Sprint is considered the heart or most important events of Scrum. It is a time-box which 
duration is one month or less. Sprint deliver fully functional product increment at the end 
of the sprint and based on the success of sprint, next sprint starts. Each sprint has specific 
planning to deliver the product. During the sprint, no changes can’t be change and quality 
goal can’t be reduced. Scope and functionality can be discussed with the product owner 
((Sutherland & Schwaber 2013, 7). 
 
Sprint Planning: 
 
During the Sprint Planning meeting, the whole team decide what they deliver and how the 
work to deliver. The planning can’t be change during the sprint. Scrum Master ensure that 
all of the team member understand the requirements well. Product owner present the 
product backlog to the developer but the ultimate decision depends on the developer. 
They select and assign work for the upcoming events. At the end of the sprint planning 
meeting, the sprint goal and planning should be exists. 
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Daily Scrum: 
 
Daily Scrum is a regular event perform every day during 15 minutes. Three important mat-
ters are discussed in daily scrum. They are: What I did yesterday, what I will do today and 
is there any known obstacle to meet the goal. Communication is so important in software 
development because of its complexity. Daily scrum allow the team member to communi-
cate effectively.  
 
Sprint Review: 
 
During Sprint Review meeting, all of the parties can inspect the development of sprint to-
gether. Product Owner explain what done and not done in product backlog, development 
team presents their product increment and answer to product owner.  
 
Sprint Retrospective: 
 
Sprint Retrospective event allow the development team to inspect the progress and find 
out what went well and what item need improvements. So it likes a team judgment to per-
form well and remove the same obstacle for the upcoming sprints.  
 
Events Duration Attendance 
Sprint Planning 8 hours Entire Scrum team 
Daily Scrum 15 minutes/day Development team 
Sprint Review 4 hours The Scrum team and 
stakeholders 
Sprint Retrospective 3 hours Developers and Scrum 
Master 
 
Figure 4: Sprint Events 
 
The process of Scrum: 
 
In real life, the Scrum process is not as simple as the below figure.  But this figure shows 
the fundamental process of Scrum which vary depend on the project requirements (Leff-
ingwell 2007, 47) 
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Figure 5: Scrum Process Model Overview 
This figure illustrates the basic process of the Scrum which based on the empirical model. 
There are two inspections cycle going on the every Scrum process. First one is daily basis 
and the second one is 30-day basis. Product backlog provides by the Product Owner 
which contains desired functionalities of the customer and then backlogs are assigned to 
the sprint. Next team start to work on it. Through the daily and monthly basis, the inspec-
tion model continuing in Scrum. At the end of the sprint, team should deliver a tested and 
fully functional product increment to the customer.  
 
8.2.5 Strengths, weaknesses and applicability of Scrum 
 
Strengths: 
 
 Scrum focus very well on management and organizational aspect of enterprise 
(Leffingwell 2007, 48). 
 Constant inspection and feedback loops allow the Scrum team to address and 
solve the issues. 
 Product owner is a team member of the Scrum project which remove miscom-
munication with customer. Development team can always discuss with product 
owner if something need to be change. 
 Less documentation and management work help developers to focus on their 
work. 
 As an agile methodology, Scrum also accept changes any phase of software 
development and short sprint help the development team to accomplish it. 
 Development team decide the workload and assign by their own discussion 
which relief them from bossy management. 
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 Due to constant inspections, the bug rates are fewer in final product. 
 Customer get fully functional product increment after every sprint so that they 
can able to see their product partly functioning. 
 
Weaknesses: 
 
 In Scrum, documentation get low priority which sometimes leads situation to-
wards bad. 
 According to Scrum methodology, the Scrum team must deliver a fully func-
tional product increment after every sprint by which developers might be feel 
stress. 
  Development team decide the workload for each sprint but no structured work-
ing processes are involved. 
 Development team focus mostly on the sprint and low visibility over project out-
side sprints obviously a weakness of Scrum. 
 Management get low priority in Scrum. Most of the tasks are titled towards the 
developers and stakeholder value is not clearly shown in Scrum. 
 
Applicability: 
 
Scrum applied in numerous projects over the world and it has been well adopted by thou-
sands company. But like other methodology, Scrum principles and practices doesn’t suits 
every projects. The applicability depends on some factors. They are described below: 
 
 Scrum is not work perfectly for the large and distributed teams. According to 
Scrum guides, the perfect Scrum team size is fewer than 8 peoples. Though 
Scrum adopted company can manage large-scale project by dividing teams but 
the small-scale projects suits better than large-scale projects. 
 Scrum team is self-organizing and cross functional. If the company doesn’t fo-
cus on the team, it might not good to apply Scrum. 
 There are some projects where continuous integration and testing is not feasi-
ble to develop their products. Scrum doesn’t work well for them also (Leff-
ingwell 2007, 48). 
 Scrum accept changes in any stages of the development cycle which is difficult 
for the large-scale and mission critical projects.  
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 Scrum work well where requirements can changes frequently like new technol-
ogy or web development. The product owner continuously keep eye on the 
changes and manage the product backlog constantly. These kind of project are 
most suitable for the Scrum. 
 The development cycle is short in Scrum and the team deliver product incre-
ment after each iteration so that in small-scale project, Scrum works well. 
 Scrum can combine any other software development methodologies based on 
the project nature.  
 
9. Agile Project Management (APM) 
 
Agile Project Management (APM) is a value-driven approach where project managers has 
to deliver high quality work to their customer. The APM practices are not new but the im-
plementation of the practices in project is a new form. APM help to draw conceptual pro-
ject framework with useful guidelines to manage projects. APM defines a strategic capa-
bility to identify, create and respond to changes and lead the project through uncertainty 
and challenge.  
 
To understand APM, it needs to focus the business value of APM, they are listed below 
(Highsmith 2004, 6): 
 
 Continuous innovation- focus on current customer requirements 
 Product adaptability- focus on future customer requirements 
 Reduced delivery schedules- streamlining processes and focus on skilled peo-
ple. 
 People and process adaptability- respond and adapt business changes fast.  
 Reliable results- Deliver innovative results within cost and schedule con-
straints. 
 
APM framework:  
 
APM framework consists of five correlated and supporting practices. These are listed be-
low (Highsmith 2004, 18): 
 Envision- Define project vision and scope, decide how the team work. 
 Speculate- focus on the product specifications and plan how to support to the 
vision. 
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 Explore-Preliminary features are tested and implemented, focus to reduce un-
certainty and risk. 
 Adapt- Review the delivered result and adapt if needed. 
 Close- conclude the project and pass the key learnings. 
 
The characteristics of APM 
 
The characteristics of APM are varies depend on the project nature and size. But there 
are some common characteristics which most of the APM has. They are listed below: 
 
 Teams are self-organizing and self-directed. 
 Requirements can be change during the project lifecycle. 
 Testing and customer feedback happen constantly. 
 
The successful implementation of APM depends on many variants. APM is strongly de-
pended its values, principles and practices. In current uncertain and turbulent world, com-
pany’s success depend on the creation of and respond quickly to changes. Changes are 
acts as a disruptor for competitors. APM support to develop new products where require-
ments are changing frequently during the project development cycle, reducing product de-
velopment time and creating new sales channel. 
 
10. Data collection 
 
According to the thesis topic nature, interview method was select as data collection 
method which performed by conducting 3 interviews where the interviewee has prior 
knowledge and work experience on different software development methodology. First in-
terviewee focus on traditional methodologies whereas second interviewee focus on agile 
software methodologies and third interviewee mostly answer based on knowledge and 
personal preference. At below the expertise of the interviewee listed: 
 
 1st interviewee: Agile software methodology Expert (Former Scrum Master) 
 2nd interviewee: Traditional software methodology expert (Have a very good 
knowledge on Scrum). 
 3rd interviewee: A good knowledge on both Agile and traditional software de-
velopment methodologies. 
The questions of the interview are attached in Appendix 3. 
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Interview structure was semi-structured where interviewee mostly answer narratively and 
for some questions they got pre-defined options but most questions they answered de-
scriptively. Interview was recorded under their consent. After taking 3 different interviews, 
no interview was conducted because a certain level of information had been achieved and 
not much new insights are needed. 
11. Data analysis 
 
All information, collected by interviews will be discussed in this section. Interview ques-
tions are categorized in 10 different categories. Those are analyses in this section based 
on the interviewee’s answer. 
 
Category 1: Software capability quality standard 
 
The purpose of asking software capability quality standard related question to know how 
this standard practice in the project and which software development methodologies use 
this standard a lot. First interviewee answered that, his company currently use Capability 
Maturity Model Integration (CMMI) version 1.3 where the level is now 4 but a couple of 
years ago, it was 2. CMMI has five level to measure the project. He stated that, CMMI is 
very important not only for the process improvement but also it provide guidelines for the 
stable and mature process. For project planning, they use CMMI mostly 100% for XP and 
Scrum projects and their level going around between 3 to 4. According to second and third 
interviewees’ statement, their company use different maturity standard for different sector 
but mainly they are managed by other department not the software development team. 
Based on the interviewees’ answer, whether it is agile or traditional, software quality 
standard was very useful to measure the maturity and quality of the software. 
 
Category 2: Company’s nature while adopting new methodology 
 
Company play different role when they adopting new methodology. Couple of company’s 
nature listed below: 
 
 Market leader ( adopt and implement new technology in their total market) 
 Market follower (follow those company who are successful after implementing 
new technology) 
 Conservative (Those company implement new technology when it lasts for 
long time) 
 Static (not willing to adopt new technology) 
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First interviewee said that his company by nature one of the technology leader but during 
last ten years, company was strictly follow agile methodology for all projects, so according 
to this, it behaves static. Second interviewee told that his company stand between market 
follower and conservative position, mostly near to conservative. According to third inter-
viewee’s answer, company’s position as a market leader when he was working there. Now 
the discussion for this question start from here. This question try to find out the scenario 
that when company used traditional methodology for manage their project, what was their 
nature in market and what is the nature when they are using agile methodologies. Accord-
ing to interviewees’ statement, it was clearly shown that the company who use agile meth-
odologies during last 10 years, they are static because it helps them to manage their de-
velopment procedure. Second and third interviewee had work experience on traditional 
methodologies and they choose market follower and market leader option which shown 
that, while they use traditional methodologies, they are looking for new technology which 
can support the development. 
 
Category 3: Knowledge, preference, likes and dislikes of traditional software devel-
opment methodology 
 
All respondents has knowledge about the traditional or heavyweight software develop-
ment methodology but only second interviewee had the work experience on this. Rest of 
the respondents answer that questions by knowledge from their institute and personal 
preference. For the knowledge, second interviewee’s statement will get more focus be-
cause he has the work experience from 2002. He told that, his company use pretty much 
waterfall and there were separate phase for analysis, design and implementation phase. 
So the project mostly use waterfall. All respondents opinion about the good characteristics 
of traditional methodologies was- following plan strictly but at the same time the dislike of 
traditional methodologies, they answered all is- not respond to changes. In most of the tra-
ditional methodologies, one was common that requirements are designed once and devel-
opment start after that and no requirements were not change and accepted after require-
ment analysis phase. That was a strong point to dislike traditional methodologies. Second 
interviewee had work experience with waterfall and spiral methodologies and he preferred 
spiral is more manageable than waterfall because spiral concept comes later than water-
fall and most of the weak sides of waterfall are absent in spiral methodology. According to 
first interviewee, some of the spiral concept are still use in his company but it doesn’t call 
as spiral. Another weak point is heavy documentation. Same information are written in 
several places. So when it need to change, it has to be change in every places separately 
which requires a lot of time. 
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Category 4: Knowledge, preference, likes and dislikes of agile software develop-
ment methodology 
 
All of the respondent has knowledge about agile methodologies which is above than aver-
age and all have the work experience on the Scrum software development methodology. 
According to the first interviewee’s statement-“Scrum is the best way to allocate limited re-
sources””. He also told that investment wise it good to develop software project by follow-
ing agile methodologies especially Scrum. His company’s supporting unit use Kanban to 
manage their work. According to second interviewee Scrum is the best methodology for 
the software development which has a strong customer collaboration. Third interviewee 
talked about Scrum and FDD methodologies. Currently he is doing a project where his 
team uses FDD methodology to manage their work. All respondent like customer collabo-
ration characteristic for the agile methodologies. According to second interviewee, when 
his team was use traditional methodologies, mostly waterfall, they were always late in re-
quirement phase, design phase and implementation phase. After that, most of the time, 
the customer was not satisfied. So customer collaboration is the strong nature of agile 
methodologies. The weak point of agile methodologies is low documentation which on first 
and second interviewee talked about. Because of low documentation most of the time re-
works are needed though first interviewee told that heavy documentation and Scrum is the 
two opposite’s side of a same coin but people orientation can replace documentation. 
Third interviewee choose lack of process structure as the second weak point of agile 
methods. As a summary of this section, Scrum is very popular to manage software devel-
opment project in the current world and the customer collaboration is the strongest point 
of agile methodology where customer can change their requirements and can able to see 
the small release before the final product release. 
 
Category 5: Behind factors of choosing specific software development methodol-
ogy  
 
Based on the interviewees’ reply, the summary for this category is there are several as-
pects play behind when a company choose a methodology for project. Now a day’s most 
of the product owner decide or discuss to follow specific methodology for the project. Also 
development team has opinion about that. Other factors are: requirements types, features, 
development time and cost also play role to select development methodology. Project 
size, development team size, communication between customer and developers also in-
fluencing factors when choose development methodology. According to first interviewee’s 
statement, experienced company and team can choose the development methodology by 
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an easy effort where new company has to give strong effort because if the development 
methodology not match with the project, it can’t reach to the solution properly. 
 
Category 6: Effect on software development while choosing agile methodologies 
 
According to first interviewee, agile has different variants and it is flexible and allow to do 
work incrementally where requirements are getting step by step in a small chucks and 
customer can see their product before the final release. So agile of course work best than 
rational methodologies. Second interviewee told that in traditional methodology, there 
were no phase for the evaluation so the quality decrease but by following agile methodolo-
gies, not every stages increase in quality but most of the stages eventually increase the 
quality because of the faster iteration by which developer and customer can evaluate and 
improve the product. Third interviewee told that, by following agile methodologies of 
course increase the quality of the software development because agile come after the tra-
ditional methodologies where the weak points of traditional methodologies of course not 
present in agile. All of the respondents told agile methodologies work best in the current 
world for software development but may be parts of the project can follow some aspects 
of traditional methodology so by this way it can be mix methodology but the portion of ag-
ile should be triple out of the total. Second interviewee told that the database implementa-
tion can follow the traditional methodologies still now. It will be good if project can use the 
strong part of the traditional methodologies and rest of the parts can follow specie agile 
methodology. 
 
Category 7: Factors which increase or decrease bug rate, development time and 
cost 
 
Based on the first interviewee’s experience, agile methodologies goal to release software 
product without bugs or fewer bugs but if there are always a release rush, minor details or 
low priority features can’t possible to focus. According to his opinion, one week release is 
not helpful for the developer because they don’t get enough time  to think but if the itera-
tion time 2 week to one month, then developer can focus on the minor details also though 
developer take task in every sprint by their ability but it good to release product by mini-
mum two weeks. His team do weekly scrum and after two weekly scrum, they have one 
release. By focusing small details, it decreases the bug rate. The development time and 
cost also decrease by following agile methodologies because time to time the customer 
get fully functional product increment after each iteration. According to second inter-
viewee, process model is advance in agile which decrease development time and cost. 
He also said that iterative and incremental methodology also decrease the bug rate where 
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developer test first and put more feature to it. Third interviewee told that agile support iter-
ative and incremental way to do work which help to decrease bug rate along with develop-
ment time and cost. Based on the interviewees’ answer, agile methodology help to de-
crease bug rate because step by step developer get the requirements and by strong col-
laboration with customer, developer understand  the requirements of customer very well 
which help to release the final product on time and keep the cost figure unchanged. 
 
Category 8: Common issues while transit from traditional to agile and key chal-
lenges while implementing agile methodologies 
 
All of the respondent answer is similar for the common transition problem. They told it 
change the culture of the company. With the traditional methodology, management habitu-
ally order and request to release products by some sudden decision or they have the 
chance to order to the development team but in agile, management have to wait until the 
existing sprint over and before the next release they can request about some issues. In 
Scrum, once the release over, requirements comes from the product backlog for the next 
phase. So the culture of the company change specially the management changes while 
transit from traditional to agile methodologies. According to second interviewee, along with 
the culture of the company, the attitude of the people and in some cases, tools need to be 
change because might be the tool support the traditional methodologies but when transit 
to agile, it needed to change tools to do work with agile methodologies for example travel 
agencies. Third interviewee told about the above points with another matters, sometimes 
interior office design need to change while transit to agile. Because in XP or Scrum, they 
needed pair programming and product owner need place in office. So the arrangement of 
the office also change. Based on their answer, when a company transit to agile methodol-
ogies, several issues can be occur but people can adjust with new system or nature by 
time and explore the new way to manage work.  
The key challenges to implement agile methodologies depends on many variants. The in-
terviewee told about different challenges but among them one was common. Agile mythol-
ogies does not need skilled people but it really difficult to expert on this. According to sec-
ond interviewee, attitude must be bigger problem than skills. Third interviewee talk about 
lack of top management support for the agile methodologies. Management don’t play very 
active role in agile but at the same time they are happy because company earn money 
due to short development time, cost and fewer bugs by following agile methodologies. 
Based on the information from interviewees’, most of the company welcome agile though 
it need some time to adopt new way of working. 
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Category 9: More on Scrum 
 
In this category, there are 3 sub-categories which will be discuss in this section. They are 
listed below: 
 How effective the daily Scrum meeting for the developer 
 Scrum only for small-scale projects 
 To what extent, agile methodologies are used in the company 
 
Sub-category 1: Effectiveness of daily Scrum meeting for the developer 
 
According to the first two interviewees’, daily Scrum meeting has a strong effect for the 
development team where team can discuss about the daily progress. It helps to deliver 
the sprints without stress. It is an effective way to manage the progress and according to 
the Scrum guide, 2 minutes per people in daily Scrum meeting. According to first inter-
viewee, it is effective not only for the developer but also for the management because de-
veloper is responsible and accountable what they are doing and for management, they 
can know about what development team doing and how they are progressing. So daily 
Scrum meeting increase the visibility of the work during the sprints. Third interviewee’s 
opinion about the daily Scrum meeting is sometimes it seems so routine work to partici-
pate daily Scrum meeting to inform about the progress where in the current world, every-
one use so smart technical devices such as skype, email, Facebook for communication. 
Based on their opinion, both aspects are correct. Developers are very smart people but at 
the same time they are not willing to talk much or usually don’t prefer routine work. From 
this aspects, third interviewee is right. But at the same time, communication is so im-
portant for the developers to inform what are they doing so it can avoid re-works. From 
this point of view, the aspects of other interviewees’ are right.  
 
Sub-category 2: Scrum work well only for small-scale projects 
 
First two interviewees’ opinion about that, it’s not true that Scrum work well only for small-
scale projects. According to second interviewee, there is one rule that not more than 9 de-
velopers should work in same team but for big project, there can be several Scrum team 
where the whole work are divided which called Scrum of Scrum. The first interviewee told 
that Scrum is a way of managing software development whether it is large-scale or small- 
scale projects. For large-scale projects, release can be every one-two months and there 
are several team work on it to develop the product. Third interviewee has the different 
opinion. He told that Scrum work well for the ongoing projects where the projects life span 
  
 
40 
less than 4 months because sprints are designed to do in one month and for the long pro-
ject, if the customer change requirements in several times, it will difficult to manage the 
development work. Every variable in Scrum is design for a short period and for the long 
project it really difficult to manage the product and sprint backlog. Based on their opinion, 
there are two different opinion found. There are rumor going on Scrum not for the mission 
critical and government project because the project life span is usually more than a year 
and it is difficult to find product owner and some political issues can be exists but for the 
small-scale projects, Scrum principals, values, artifacts match with the project duration. 
Actually so many variants have to measure when it is a large-scale project. Any kind of 
project is possible to manage by Scrum but it needs careful planning and expert develop-
ment team to manage the development. 
 
Sub-category 3: To what extent, agile methodologies are used in the company 
 
This question answered only by first interviewee because he is currently working in the 
company. His company use 100% agile for the software development but still some as-
pects of spiral methodology use partly for developing software. Second and last inter-
viewee had the work experience mostly on traditional methodologies. 
 
Category 10: Which factors play important role for the success of software projects 
 
Based on the interviewees’ opinion, the summary for this category are: communication, 
customer collaboration, proper requirement analysis, willingness to learn and skilled per-
son. Those elements were talked about by the interviewee. First interviewee mostly focus 
on the communication. He told that there are so much oral communication happen in agile 
team. So customer and development has to speak without ambiguity. Both parties need 
the clear understanding. Second interviewee focus on skilled people, attitude and willing-
ness to learn matters. He told that skilled people is an asset for any company who can 
analyses development stages beforehand and give useful suggestion to gain competitive 
advantages. Third interviewee focus on customer collaboration and proper requirement 
analysis. He told that without proper requirement analysis and good design, it is not possi-
ble to satisfy the customer fully. 
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12. Discussion 
 
12.1 Limitation of traditional and software development methodologies 
 
Both traditional and agile software development methodology has its own strengths and 
weaknesses but in the discussion section, only the limitation will be discuss because limi-
tations or shortcomings need focus to make correction or improvement. The limitations 
depend on different variable and they are not same in traditional and agile software devel-
opment methodologies.  
 
Traditional software development methodology: 
 
One of the biggest limitations of traditional software development methodologies is unwill-
ingness to respond changes.  Once the analysis and design phases are complete, tradi-
tional methodologies doesn’t welcome to get new changes. For this approach, sometime 
customer not satisfied on the final output. Heavy documentation is another common short-
comings. According to interviewees’ opinion, this is the second big shortcomings of tradi-
tional methodologies where the team have to spend too much time for the documentation 
and perhaps same information are documented in several places. For each phase of the 
project, traditional methodology requires documentation for which developers can lose 
their motivation and focus to concentrate on the project. Up-front design is comprehensive 
which is also consider as limitation of traditional methodologies where team has to spend 
time for the analysis and design phase before the coding part is start. Because of this na-
ture, team has to spend time to think about different potential factors which can be arise 
after the coding part. The design and analyze phase are complete at the beginning of the 
project and after that any kind of changes are not easy to do. So team has to spend time 
to predict issues which can be happen in future. Command-control culture is another limi-
tation. Because of the predictive approach, the management know what the final output 
are so they behave autocratic to the team and sometimes give sudden command to com-
plete part of the project because of the pressure from the upper management. This direct 
to the conflict between development team and management.  
 
Agile software development methodology:  
 
The first limitation is difficult to manage large-scale projects. According to agile methodol-
ogies principals, they work best on small-scale projects. Like Scrum, team size should not 
be more that 9 people. In XP, pair programming is mandatory according to their principals. 
Projects who implement agile methodology to manage their work, have to deliver the 
product in short period which also one reason that agile suited best in small-scale project. 
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In large-scale projects, the team size is big, sometimes based on the project size, 200 
people can be under one team which really not suitable with agile methodologies. Agile 
methodologies respond to changes any stages of software development lifecycle which 
also a reason being difficult to manage large-scale project. The next limitation is lack of 
documentation.  
 
Though the heavy documentation is a limitation of traditional methodologies but in agile, 
less documentation is a limitation. Due to lack of documentation, sometimes developers 
need to re-work for similar projects. Required skilled people also count as a limitation of 
agile. In agile methodology, projects lifecycle is usually short and being creative to inno-
vate deliver products fast. To manage customer requirements, agile team work efficiently 
and provide functioning increment in each iteration. 
 
12.2 The combination of proper selection and adoption enhance the success 
of the software development project 
 
The success of software project is mostly depend on the development methodology. The 
proper selection and adoption of the methodology guide the project to success. To gain 
competitive advance in this current world, it’s really important how the project is managed 
and how swiftly organization deliver the products. It’s important for the organization to per-
form research on the previous projects to identify which methodology work best and which 
was failed so that the behind factors can be determined. The first step to select the appro-
priate methodology for the specific project and the next step is to adopt the methodology 
in the organization. For the success both steps are need to combine to lead the project to 
success. Most of the IT projects fails due to poor management where a lots of issues in-
volved. Some of them are: Scope are not well defined, poor project planning, require-
ments are not properly analyzed, lack of communication with customer etc. The selection 
of proper software development methodology help management to avoid these issues. 
The adoption of methodology also a crucial part where lots of challenges are involved 
such as, the organization culture, the team skill, communication, ability to adopt new tech-
nology and methodology etc. The way of doing work is depend on the methodology. The 
proper adoption is not easy for the team so it needs expert management to observe team 
performance. There are some important issues involves while organization adopting and 
implementing methodology in the project. Some of them are: team need dedication to 
learn the methodologies principals, values and practices which needs extra time and ef-
fort, information should be available inside the organization, small pilot projects need to 
organize to see how the methodology works in reality.  
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In the current world, changes happen so frequently and in software development organi-
zation, customer need innovative and new product to win in competition. Besides that, 
project lifecycle can’t be long. So software development organization need to select and 
adopt appropriate methodology to deliver product which meet customer satisfaction. 
 
12.3 Influencing factors for the selection of development methodology to 
manage and execute software project 
 
Selecting software development methodology isn’t an easy task for the organization. Lots 
of factors are taking in consideration while selecting development methodology. Some of 
the basic and common influencing factors are: organization structures, project nature, 
product features, development time, cost, development team size, communication be-
tween customer and developer etc. Among them two factors play vital role. Those are: Or-
ganizational structure and project nature. Others are considers as secondary or sub fac-
tors. In current world, agile methodologies are very popular in software industry. But not 
every agile methodologies are getting the same popularity. According to Ver-
sionOne’s.com, Scrum is the most widely use agile methodology because of his super-
fast adaptability character. Scrum methodology can be compatible to different kind of or-
ganization and it can deliver products in short development time with fewer bugs rate. So 
when company select the methodology not only the main factors are considered but also 
other sub-factors come into the ground. To avoid project failure, company examine and 
determine carefully the methodology. Last but not least, the company culture plays also 
very important role to select methodology. If the company is resist in nature to welcome 
changes, company stick to the previously used methodology where the influencing factors 
are not well examined.  
 
To survive in current business world, every resources need to carefully use. To manage 
and execute project company need to focus all of the factors whether they are primary or 
secondary while choosing appropriate methodology. The ultimate project success depend 
on how the project is managing and deliver to the customers where appropriate methodol-
ogy shows the right way to reach to the success. 
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13. Recommendation 
 
13.1 Guidelines for management support while adopting Scrum 
 
This section provides guidelines for those organization who are interested to implement 
Scrum or already using in the organization. Some common issues arise while adopting 
Scrum in the company. Guidelines are listed below: 
 
1. Manager must aware about the knowledge and skills levels of the team mem-
bers about Scrum. 
2. Need a skill Scrum master to observe team performance and guiding the team 
when necessary. According to Scrum principals, development team is self-or-
ganizing and assign work by themselves. Scrum master should be monitor pro-
gress of the team.  
3. Allocate budget for the training session by which team members can able to 
up-to-date. 
4. Customer collaboration is very important characteristics in Scrum methodol-
ogy. To implement Scrum in organization, company must arrange meeting with 
the customers and welcome them to take participate in decision making pro-
cess. 
5.  Organization must change the working environment while adopting or utilizing 
Scrum. In Scrum, daily Scrum meeting is the crucial events to discuss with 
each other about the project so company need to focus on the interior design 
to help team member to communicate easily.  
6.  Product owner is one of the team member of the project. So product owner 
has to work in the same place where developer doing their work. So developer 
can discuss and clarify requirements whenever they need. Organization must 
create collaborative workspace for the Scrum team. 
7. Scrum strongly depend on its principals, values and practices. Scrum master 
should ensure that each of the events, artifacts are well followed in the team. 
8. Scrum team provides fully functional increment after each iteration. Organiza-
tion must provide efficient bugs tracking tools and project manage tools for the 
team. 
9. Daily burndown chart should be maintain to track the team progress. 
10. Company must be prepare for the changing culture which includes way of 
working and attitude of the people.  
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13.2 Avoid common issues for the transition from traditional to agile 
 
Transit from traditional to agile method requires lots of changes inside the organization. 
It’s not only about the way of managing project but also it’s the attitude, office culture and 
principals. There are some common issues arose before which can be avoid by taking 
some useful steps. It of course depend on the company’s nature, location and other 
things. But some common steps should be done or taken before the transition. They are 
listed below: 
 
 Teams must be organized according to the agile methodology and each mem-
ber role should be clarify. In traditional, team size usually large and there are 
several groups for separate actions like verification team, requirement analysis 
team, design team, testing team etc. In agile, a team do all of the work by 
themselves. So team need to be organized. 
 The schedule of the project should be fixed before project has been started 
and the iteration length need to be decided beforehand so that team member 
can assign the task based on the schedule. 
 Weekly demo is needed if team decide two weeks iteration for the project. So 
that team can test their project inside company weekly and get finding so that 
they can make the correction before the iteration. 
 Agile training is needed for the management and the developer. Each parties 
should be know their responsibilities to manage the project works. 
 Communication is always a crucial point for every methodologies. Organization 
must need to provide open platform, required tools to manage effective com-
munication inside the team. Company can have their own communication page 
which only active inside the company between stakeholders, management and 
developer team to share information. 
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14. Conclusion 
 
A good number of research about software development methodology was done before 
but every research has a unique focus. This paper focus on the traditional and agile soft-
ware development methodologies to find out how the proper selection and adoption can 
enhance the project success, how the organization avoid issues while transits from tradi-
tional to agile and how organization can implement Scrum. Scrum was focused more than 
others methodologies because of its popularity and demand in the current world. Selecting 
an appropriate methodologies is a very critical decision for software organization because 
budget, time and other factors are related with this. This paper can give insight for both or-
ganization and students to know about factors which play behind the decision of select 
software development methodology. The guidelines can help the start-up company who 
are new to the software grounds and it also can give useful information about the transi-
tion from traditional to agile methodologies.  
 
In the current world, to win in the competition, every company need to response to the 
changes fastly and be strict in development time and budget. Agile methodologies comes 
from the shortcomings of traditional methodologies. So it will be beneficial for the organi-
zation to practice agile mythologies and take the strong part from the traditional so it can 
be benefitted from both kinds of development methodology. 
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Appendices 
Appendix 1  Agile Manifesto 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
We are uncovering better ways of developing software by doing it and helping oth-
ers do it.  
Through this work we have come to value: 
Individuals and interactions over processes and tools 
Working software over comprehensive documentation 
Customer collaboration over contract negotiation 
Responding to change over following a plan 
That is, while there is value in the items on the right, we value the items on the left 
more. 
Kent Beck 
Mike Beedle 
Arie van Bennekum 
Alistair Cockburn 
Ward Cunningham 
Martin Fowler 
James Grenning 
Jim Highsmith 
Andrew Hunt 
Ron Jeffries 
Jon Kern 
Brian Marick 
Robert C. Martin 
Steve Mellor 
Ken Schwaber 
Jeff Sutherland 
Dave Thomas 
© 2001, the above authors 
This declaration may be freely copied in any form,  
but only in its entirety through this notice. 
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Appendix 2  Earlier Projects 
 
Project name Author Focus area University name 
Selecting a Software 
Development Meth-
odology based on 
Organizational Char-
acteristics  
 
Adrienne Farrell Organization char-
acteristics 
Athabasca Univer-
sity, 2007 
 
An Exploratory 
Study on Issues and 
Challenges of Agile 
Software Develop 
ment with Scrum  
 
Juyun Joey Cho 
 
Scrum Utah State Univer-
sity, 2010 
New agile process 
errors in software 
development 
 
Petri Koivisto Agile process er-
rors 
Haaga-Helia Uni-
versity of Applied 
Sciences, 2010 
Evaluating Agile 
methods and their 
implementations 
Minna Väänänen Agile methodolo-
gies 
Tampere Univer-
sity of Applied Sci-
ences, 2008 
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Appendix 3   Interview Question 
1. Do you use any Software Capability Quality Standard? 
 
2. What is your company’s nature when adopting new methodology? 
 
3. How much do you know about the heavyweight software development methodolo-
gies? 
 
4. How much do you know about the agile software development methodologies? 
 
5. Which agile methodology do you prefer mostly for the software development 
based on the project size? 
 
6. Which traditional methodology do you prefer mostly for the software development 
based on the project size? 
 
7. Which characteristics of agile methodologies you like for software development? 
 
8. Which characteristics of traditional methodologies influence you for software devel-
opment? 
 
9. Which agile methodology characteristics, you dislike for software development? 
 
10. Which traditional methodology characteristics, you dislike for software develop-
ment? 
 
11. Based on which factors, company decide software development methodology? 
 
12. What’s your opinion about choosing agile methodologies rather than traditional 
methodologies have any effect in different stages of software development? 
 
13. What are the key challenges while agile methodology is implementing in the com-
pany? 
 
14. In your opinion which methodology is the most suitable or work best for different 
kinds of software development? 
 
15. To what extent, your company choose agile technique for different kind of software 
development? 
 
16. What are the factors which increase or decrease the bug rate, development time 
and cost? 
 
17. What’s your opinion about Scrum work well only for small-scale projects? 
 
18. What are the common issues when company transit from traditional to agile meth-
odologies? 
 
19. Do you belief, daily scrum meeting is effective for developers? 
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20. In your opinion, which factors play important role for the success of software pro-
jects? 
 
 
Appendix 4  Interviewee 
 
1st interviewee:  
 
Working at Basware Oy in Espoo since 
2010. 
2nd interviewee Senior lecturer of Haaga-Helia University 
of Applied Sciences 
3rd interviewee Previous work experience in Israel and 
Finland, currently involve in studying. 
  
 
 
 
 
 
 
